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a cannot be greater than fi/3. 

This solution, to be complete, should have investigated the matter of convergency and, since the function 
vanishes at the lower limit, also the condition of determinateness. 

The proposer of 259 (266) suggests that the equation be changed to Q.+v+Zaxy)dx+x<.li-x)dy=0. 



MECHANICS. 

211. Proposed by W. J. GREENSTREET, M. A., Marling School, Stroud, England. 

A smooth elliptic wire, axis vertical, has a small ring sliding on it, 
connected by elastic strings with each focus. Either string is just 
unstretched when the ring is nearest the corresponding focus. The modulus 
of elasticity is Win, where Woz. is the weight of the ring. Find the distance 
of the ring from the upper focus in the different positions of equilibrium, 
and in each case discuss the nature of the equilibrium. 

Solution by G. B. M. ZERR, A. M.. Ph. D., Philadelphia, Pa. 

Let F be the upper focus of the elliptic wire, semi-major axis a, ec- 
centricity e. Let r, 2r—a be the lengths of the strings from the upper and 
lower foci to the ring at the point P on the curve; G the intersection of the 
normal from P with the axis major; o the angles the strings make with the 
tangent at P; $ the angle the tangent at P makes with the major axis; T 
the tension of string r; Q the tension of string 2a~r; m the weight of the 
ring and strings that cause a downward force due to gravity; a(l-e) =un- 
stretched length of each string. 

Then PF=r, GF=er, sinGPF=cos e, sinPGF=cos<l>, sinPGF:smGPF 
: er. •'• cos<£/cos 0— 1/e. 

Also r=a(l-e) (1+Tn/W), 2a-r=a(l-e) (1+Qn/W). 
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I. For equilibrium, Tcos #=Qcos 0+mcos $. 
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When the ring is displaced it will tend to regain this same position of 
equilibrium. 

II. For equilibrium, !Tcos0=Qcos0=O. 

:.r—a(l—e) and r=a(l+e), or the upper and lower vertices. When 
the ring is displaced from either of these positions it will tend to equilibrium 
in I. 

212. Proposed by W. J. GREENSTRKET, M. A., Marling School, Stroud, Kng. 

A peg A is vertically d feet above a peg B. A string AD, a feet 
long, with two equal, jointed rods DC, CB form the whole figure. Discuss 
the position of equilibrium. 

Solution by G. B. M. ZERR, A. M., Ph. D., 4243. Girard Avenue, Philadelphia, Pa. 

Let o— the angle the string makes with the vertical; <£=the angle DC 
makes with the vertical; ^'=the angle CB makes with the vertical; 6=the 
length of each rod; W its weight. Also regard the string as weightless, and 
let z=the depth of the center of gravity of the system below A. 

•••x=[tt>(acos 0+ifccos <£) +w(d± ibcos <P)]/2w... (1). 
Projecting vertically, we get acos fl+fccos^T&cos 4>=d... (2). 

Also, a s +d 2 -2adcos 0=2& 2 -2& 2 cos(0-«*)... (3). 
acos from (2) in (1) and (3) gives x=[w(2d-ibcos 0±|&cos^)]/2«\..(4). 

a 2 -d i +2dbcos </>T2dbcos <P=2b 2 -2b 2 cos(4'- </>)... (5). 
Differentiating (4) and (5), we get 3sin 4' d ^=±sin $ d <f>... (6). 

[6sin (</>— 4>) ± asm <l>\d<l>= [6sin (4 1 — <f>) —asm P\d <!>... (7) . 
Eliminating dx and d 4> between (6) and (7) , 

6sin(<*— 4) (3sin <&±sin <t>)=2dsm i> sin 4>... (8). 

(5) and (8) determine the equilibrium. The ± sign is used as fol- 
lows: if a is long enough to permit C to fall below B use the upper sign; if 
not, use the lower. 



